Safety assessment and antioxidant evaluation of betulin by LC-MS combined with free radical assays.
Betulin, as a new type of natural food preservative, is widely used in various kinds of meat products. However, its detailed mechanism of action and metabolism have not been clarified. In this study, for further gain insight of the mechanism of betulin as a preservative, an efficient method has been applied for measuring the antioxidant capacity of betulin, based on the absorbance of the DPPH• and ABTS• radical cation. When the concentration of betulin was more than 2.0 mg/mL, the scavenging rate of ABTS and DPPH radical reached over 90%, which was equivalent to the antioxidant capacity of Trolox. It is indicated that betulin has significant DPPH and ABTS free radical scavenging ability. This should be one of the important mechanisms for betulin as a preservative. A sensitive method using UHPLC-Q-TOF-MS/MS was established to determine the metabolite profile in vivo and in vitro of betulin. 32 phase I and 2 phase II metabolites were structurally characterized. This study will provide theoretical support for the safety and effectiveness of betulin in the field of preservatives and provide theoretical basis for the further study of betulin and the other natural preservatives. This research also contributes to the development of the food industry.